and smaller schools such as Micropogonias furnieri (Quoy & Gaimard, 1825) are reported to inhabit the Ilha Grande bay waters (R. Bernardes, Universidade de São Paulo, unpubl. data) .
Little is known about the individual tactics used by S. guianensis to capture prey, as well as the mean number of individuals engaged and the participation of calves (ROSSI-SANTOS & FLORES 2009 ). Coordinated feeding behavior data is more detailed in other delphinid species in different habitats (e.g. WÜRSIG 1986 , BEL'KOVICH et al. 1991 , NEUMANN & ORAMS 2003 .
Given its "data deficient" status by IUCN (2004) , the objectives of this study were two. First, to investigate the tactics that dolphins use to capture prey, along with the number of individuals engaged in each tactic. The hypothesis tested was that some tactics would present higher frequency of occurrence and engage a higher number of individuals than others, since feeding tactics may be linked to prey schooling patterns. Therefore, different tactics could be used to capture fishes which form different school sizes and the number of dolphins engaged in each tactic would be a reflection of fish school size. The prediction associated with this hypothesis is that feeding tactics in which dolphins use themselves as a barrier to herd and capture prey will engage a higher number of individuals, since we believe that this type of coordination may et al. (1991) suggest that the success of a feeding tactic will depend on the ability of the dolphin to restrict prey activity and maneuverability. The second objective was to verify if the feeding behavior duration and the number of individuals engaged varied during the seasons. The second hypothesis is that during some periods of the year, dolphins would spend more time feeding and would aggregate a higher number of individuals in the feeding tactic than during others. This hypothesis derives from MATSUURA (1978) and VASCONCELLOS et al. (in press ) who report that fish communities which are known to be part of the S. guianensis diet have seasonal spawning and abundance. The predictions associated with this hypothesis are that dolphins will spend a higher amount of time, and engage a higher number of individuals, in their feeding behavior during spring and summer, since large schools of S. brasiliensis and H. clupeola spawn during these seasons, influenced by the South Atlantic Central Waters (SACW). The presence of calves during the feeding behavior, as a proxy to infer the importance of this area as a nursing and learning ground, was also quantified.
MATERIAL AND METHODS
The Ilha Grande Bay is located along the southern coast of the state of Rio de Janeiro (Fig. 1) forming together with the Sepetiba Bay, a great estuarine system (SIGNORINI 1980) . Marine habitats of the bay act as transition areas between the land and the sea (NOGARA 2000) receiving organic matter from the river drainage and mangrove production. From the sea, Ilha Grande bay receives deep waters rich in nutrients derived from the South Atlantic Central Waters -SACW (SIGNORINI 1980) . This study was conducted within the western part of the region, which includes areas of smaller depths (<10 m) and is preferentially used by the S. guianensis population (LODI 2003) . The Guiana dolphin population occurs all year long, and LODI & HETZEL (1998) reported that this area contains the largest aggregation of individuals ever seen for the species (groups of ca. 400 individuals).
Eighteen days of boat trips from May 2007 to March 2008 were accomplished, on board of a 7.5m vessel. All boat trips were conducted following focal group procedures with continuous samplings using a digital handycam SONY DCR-TRV 120 ® (ALTMANN 1974) . When a group of dolphins was sighted, the boat's velocity was reduced in order to keep a distance of 15 meters from the group. Only dolphin groups considered to be feeding were used for data collection. The feeding definition followed KARCZMARSKI et al. (2000) , i.e. dolphins presenting an absence of directional movements, diving frequently in asynchronous fashion. To better clarify data presentation, two sampling units used in this work were defined as: 1) Feeding Bout -Continuous and discrete period of feeding (in seconds), in which one or several feeding tactics occurred (VAUGHN et al. 2008) ; 2) Tactics -Number of short-duration behaviors inside each feeding bout (ALTMANN 1974).
Since underwater visibility of feeding bouts was not possible beyond a depth of approximately 3 m, visible surface bouts Figure 1 . Map of the study area, located in Ilha Grande Bay, southeastern Brazil.
were used as proxies for underwater activities. At the laboratory, the recorded videoclips were analyzed by two experienced observers (R.H.O Tardin & M. A. Especie) to avoid possible errors in identifying the tactics used by dolphin groups. To reach the first objective, we quantified the occurrence frequency of tactics performed by dolphins, along with their variations, and counted the number of individuals engaged in each one. The frequency of variations was counted only within each tactic and was not compared to the whole data set. The definition of a group was the 10 m chain rule definition used by SMOLKER et al. (1992) .
The second objective was accomplished by counting the duration of feeding bouts and the number of individuals engaged in each tactic, during all 18 days of surveys. Furthermore, if the occurrence of jumps in tactics also varied among the whole sampling period was also investigated. The presence of calves in feeding behavior was evaluated by counting the occurrence of groups containing calves in the bay, their presence on the tactics and the frequency for each one.
The Kruskal-Wallis test was used to test if the number of individuals engaged in each tactic was statistically different. To evaluate if the number of individuals engaged in variations of the main tactics was significantly different than in the main tactics, the non-parametric Mood's median test was used. This test was used since group size data may be heavily skewed and, therefore, violate the standard assumptions of the Mann Whitney U test (SEN 1998). Mood's Median test was also used to assess the statistical significance between duration of bouts and the number of individuals engaged in each tactic, within the 18 days of surveys. Finally, the chi-square test for two independent samples was used to test if the occurrence of jumps in tactics varied during the entire sampling period.
RESULTS
A total of 28.5 hours were spent on direct observation. Overall, 1,520 groups, in which no solitary individual was spotted, were observed. Therefore, all feeding activities occurred in groups. From a total of 201 feeding bouts, four types of coordinated feeding tactics were observed (Tab. I).
Coordinated Feeding Tactics
The Wall formation tactic presented two variations: Wall formation with jumps and Side-by-side Wall formation. Mood's median test showed a significant difference between the number of individuals engaged in the Wall formation with jumps compared to the main "Wall formation" tactic (² = 14.91, df = 1, p < 0.001)
The Perpendicular feeding tactic also presented two variations: Perpendicular feeding with jumps and Side-by-side Perpendicular feeding. Mood's Median Test showed a significant difference between the number of individuals engaged in the Perpendicular feeding with jumps compared to the main "Perpendicular feeding" tactic (² = 53.76, df = 1, p < 0.00001).
Bout mean duration was 67.8 s (60 ± 114), ranging from 7.8s to 1,266s. Kruskal-Wallis test showed significant differences between the number of individuals engaged and the tactics (n = 914, H = 121.1, df = 3, p = 0.0001) (Fig. 2) . (MAJOR 1978) . For Delphinidae, this selective pressure enabled a great diversity of feeding strategies, indicating a higher level of behavioral plasticity (WÜRSIG 1986) .
This work presents data that indicates a complete preference of coordination in order to capture prey. The high frequency of occurrence observed in the Wall formation suggests a higher individual energy intake. Moreover, this tactic appears to overcome prey defenses by using the confusion effect against the prey themselves, through attack from multiple locations, rendering prey incapable of polarization (POTTS 1983) . Interestingly, previous studies with bottlenose dolphins, Tursiops truncatus (Montagu, 1821) and common dolphins, Delphinus delphis (Linnaeus, 1758) (BEL 'KOVITCH et al. 1991 , NEUMANN & ORAMS 2003 report the same tactics observed here, suggesting a possible convergent evolution regarding feeding tactics, in order to adapt to similar selective pressures from different habitats.
BEL 'KOVITCH et al. (1991) , working with T. truncatus, reports a high frequency of the Wall formation in the western Crimea region, Russia. However, NEUMANN & ORAMS (2003) studying the bottlenose dolphin in deeper regions such as New Zealand, found that Kettle is the most observed tactic, suggesting that depth might be correlated with its occurrence.
To date, no published work with Guiana dolphins quantifies the presence of jumps during the coordinated feeding behavior. ACEVEDO-GUTIERREZ (1999) suggests that, for bottlenose dolphins, jumping would have a fish driving function, thus enhancing the capture of prey. Under these circumstances, jumps would be acting as a facilitating agent, possibly helping to push prey against a dolphin barrier, which seems to be the case here.
However, other explanations are provided to the association of jumps in the coordinated feeding behavior. NORRIS & DOHL (1980) suggest a social facilitation function to the jumps, where dolphins would use it to aggregate, reaffirming social bonds, while LUSSEAU (2006) suggests a non-verbal type of communication, which would avoid competition between the groups. Despite the communicative meaning, which wasn't our objective, the higher occurrence of jumps associated to the coordinated feeding tactics suggests its use to enhance prey capture success.
Seasonal Variations
Mood's median test showed that two distinct sampling periods, within the 18 days of survey, were statistically different (² = 19.12, df = 1, p < 0.0001). In the spring-summer period, bouts were longer (x spring-summer = 165 s ± 223) than during the autumn-winter period (x autumn-winter = 43.8 s ± 0.86). There were also differences between the number of individuals engaged in the tactics and among these two periods (Tab. II) (Wall formation: ² = 148.68, df = 1, p < 0.0001; Perpendicular feeding: ² = 57.84, df = 1, p < 0.0001; Kettle: ² = 4.84, df = 1, p < 0.028; Line abreast: ² = 4.58, df = 1, p < 0.032). Of 139 jump occurrences in the coordinated feeding tactics, 81.3% (n = 113) was observed in the autumn-winter, while 18.7% in the spring-summer period. The chi-square test showed significant differences between them (² = 51.26, df = 1, p = 0.00001). 
Calves and Feeding Tactics
From a total of 1,327 sighted groups, 86.1% (n = 1,357) had calves as their members. Calves were present in 95% of the Kettle 46 5.6 ± 1.9 34 7.2 ± 2.8
Line abreast 34 6.9 ± 2.5 24 8.7 ± 3.1
The number of individuals engaged in the tactics was highly differentiated. A higher number of individuals engaged in the Wall formation and Perpendicular feeding may suggest that these tactics are better to herd larger schools of prey, such as S. brasiliensis and H. clupeola. The use of jumps by groups of few individuals herding prey (Tab. I) suggests that body impact on the water was efficient in tightening schools of prey despite the small number of feeding dolphins. This would increase their capture success and still be advantageous, since these groups may not share the same benefits of larger groups.
A larger duration of bouts and a higher number of individuals engaged in feeding tactics during the spring-summer period suggest that the temporal dynamics of prey, such as H. clupeola and S. brasiliensis which tend to form large schools and spawn in these seasons (VASCONCELLOS et al. in press) , appear to influence the coordinated feeding behavior of Guiana Dolphins. Similarly, prey such as the Whitemouth Croaker (M. furnieri), which form small schools of fish and spawn mainly during autumn and winter (HAIMOVICI & IGNACIO 2005) , possibly suggests that the smaller bout duration and number of individuals feeding observed in these periods may be a reflex of S. guianensis prey schooling patterns. In fact, Social foraging theory suggests that animals should maximize individual intake, thus aggregate to exploit available food resources (GIRALDEAU & CARACO 2000) .
The large presence of calves in coordinated feeding tactics may suggest that this behavior would be a potential candidate for social learning in dolphins, especially between the mother and her calf, as reported by BENDER et al. (2008) in Atlantic spotted dolphins, Stenella frontalis (Cuvier, 1829). Therefore, the shallow and protected waters of Ilha Grande bay may be an opportunistic site for social learning in S. guianensis.
Most studies regarding coordinated feeding tactics do not quantify the number of individuals engaged, the presence of calves nor the associated events, such as jumps (e.g. BEL 'KOVICH et al. 1991 , NEUMANN & ORAMS 2003 , ROSSI-SANTOS & FLORES 2009 ). Therefore, this paper provides more details of the coordinated feeding tactics of dolphins, by quantifying the presence of calves and associated events in feeding tactics, especially for the poorly known Guiana dolphins.
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